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A bumper beam arrangement 



Technichal area 

This invention relates to a bumper arrangement for a vehicle comprising a bumper beam fastened in 
two crash boxes adapted to be fastened to the vehicle, wherein the bumper beam is vertically off-set 
fastened in the crash boxes, which have greater vertical extension than the bumper beam. 

Background of the invention 

The crash boxes are usually fastened to the side rails of the vehicle platform in order to directly 
transmit crash forces to the side rails. The bumper beam is usually in the same vertical position as the 
side rails so that the crash forces are transmitted symmetrically to the side rails. For some vehicles, 
for example a SUV 5 the bumper beam and the side rails will be vertically off-set. US-5,803,514 
illustrates a bumper beam and side rails that are vertically off set. 

Object of invention 

It is an object of the invention to reduce the asymmetrical load on the crash boxes so as to improve 
the plastic deformation and the energy absorption when the height of the bumper beam is not at the 
same height as the vehicle platform. To this end, the portions of the crash boxes that are not covered 
by the bumper beam extend horizontally to a position within ten mm from the front end of the 
bumper beam. Triggers may be used to further control the deformation of the crash boxes. 

Brief description of the drawings 

Figure 1 shows, as an example of the invention, a bumper beam arrangement seen from above. 
Figure 2 shows the same arrangement seen as indicated by the arrows 2. 
Figure 3 is a section taken along line 3-3 in figure 1 . 
Figure 4 is a section taken along line 4-4 in figure 2. 

Description of the illustrated and preferred example of the invention 

The figures 1 and 2 show a bumper beam 1 1 fastened in two crash boxes 12,13. The crash boxes 
and the fastening of the bumper beam in them are similar and only the crash box 13 will be 
described. The crash box 13 has a plate or flange 14, preferably welded to the box, and the plate or 
flange has a number of screw holes 15 by which it can be fastened to a supporting part of the vehicle, 
that is, to the vehicle platform. It can for example be fastened by screws and nuts to a corresponding 
plate on the front end of a side rail of the vehicle. Figure 3 is a transverse section of the crash box 13 
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that consists of a lower part 16 and an upper part 17, which are welded together to form a closed 
profile. From figure 2 can be seen that the bumper beam is fastened vertically off-set to the crash 
boxes, which are vertically higher than the bumper beam. From figure 1 can be seen that the crash 
box extends with its upper part 17 above the bumper beam substantially to the front end of the 
bumper beam as can also be seen from figure 4, which is a longitudinal section through the crash 
box. 

The bumper beam has preferably a hat profile as shown in figure 4, but it may have another profile. 
It can be produced with the press hardening method, that is, hot stamped from a flat blank and 
directly hardened in the forming tools, which are cooled. With this process, yield strength of over 
1000 MPa and even over 1500 MPa can be reached. Alternatively, the bumper beam can be formed 
cold from a high strength cold forming steel sheet. The two halves 16,17 of the crash box can 
preferably be produced similarly and then welded together. 

The abutting end of the lower part 16 of the crash box and the abutting end of the lowest portion of 
the upper part 17 have a form adapted to the bumper beam and are welded to the bumper beam. The 
bumper beam has a hole 18, in which a support for a tow hook can be fastened. The upper part 17 of 
the crash box may have a trigger 19 at the inner end of its extended portion, which triggers and 
controls the initial deformation. Other triggers such as trigger 20 may also be used to control the 
further deformation of the crash box. 

The position of the crash boxes 12,13 on the vehicle is determined by the design of the vehicle, and 
the bumper beam 1 1 must also be adapted to the design of the vehicle, but also to legislation and 
standard test procedures. The crash boxes are dimensioned not to begin to deform until the bumper 
beam has been deformed. They are shown as having a higher cross section height than the bumper 
beam has at its fastening portions. The portions of the crash boxes that are not covered by the 
bumper beam extend, as shown, to the front end of the bumper beam profile and these portions will 
take up crash forces when the bumper beam begins to deform or has been deformed. As a result, the 
tendency of the crash boxes to bend and to rotate the system downwards will be counteracted. In this 
way, the deformation properties will be good even though the bumper beam is vertically off-set the 
crash boxes. Preferably, the crash boxes extend substantially to the front end of the bumper beam 
profile as shown, but the desired function will be there also if they end within 10 mm behind the 
front end of the bumper beam or possibly even if they pass the bumper beam up to 10 mm. 



